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case of the guinea-pig, that its mechanical movements made
no contribution to the total output of energy by the animal's
consumption of oxygen. The energy from the combustion
of oxygen was transformed in the animal partly into heat
and partly into mechanical activity. That part which had
been transformed into mechanical movement was trans-
formed back into heat by friction against the sides of the
vessel and hence helped to melt the ice. Lavoisier used the
term "caloric" as almost synonymous with "energy."
In his first experiments at Penzance, when he was a boy,
Davy had shown by his experiment of melting ice by fric-
tion that heat could not be a fluid, and concluded that it was
a motion of the particles of substances. The first statement of
the exact convertibility of heat into mechanical effect was
published by Mayer in 1842. Thomson was never suffi-
ciently impressed by Mayer's contribution, perhaps because
he had learned of the mechanical equivalence of heat from
another investigator. The brightness with which Joule's
experiments flashed on his mind prevented him from seeing
the full merits of Mayer's researches. Owing to his detach-
ment from researches in which he was not personally
interested, he wasted a considerable part of his power in
repeating independently the discoveries of others. His
contemporaries were deeply impressed by these feats, but
the historian must to some extent regard them as exhibitions
of virtuosity, for they were not discoveries strictly from the
point of view of the history of science. In several instances
Thomson, by his intellectual power and prestige, was able
to secure general recognition for fundamental ideas that
had been discovered independently and earlier by others.
The deepest ideas in thermodynamics were published first
by Car not, Mayer and Clausius. The ideas of Mayer and
Clausius were discovered independently and published soon
afterwards by Joule and by Thomson. The acceptance of
these ideas was chiefly due to Thomson, probably because
he had the weight of British industrial culture behind him.
Mayer, the medical doctor of Heilbronn, and Clausius, the
young Berlin lecturer, lived in a country that was then at a
much lower stage of industrial development. The social

